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NOTICES

When Government drawings, specifications, or other data are used
for any purpose other than in connection with a definitely related Govern -
ment procurement operation, the United States Government thereby in-
curs no responsibility nor any obligation whatsoever; and the fact that
the Government may have formulated, furnished, or in any way supplied
the said drawings, specifications, or other data, is not to be regarded
by implication or otherwise as in any manner licensing the holder or
any other person or corporation,or conveying any rights or permission
to manufacture, use, or sell any patented invention that may in anyway
be related thereto.

The information furnished herewith is made available for study
upon the understandingthat the Government's proprietary interests in
and relating thereto shall not be impaired. It is desired that the Judge
Advocate (WCJ), Wright Air Development Center, Wright-Patterson
Air Force Base, Ohio, be promptly notified of any apparent conflict be-
tween the Government's proprietary interests and those of others.

McGreor & Werer, Inc.. Wakefield, Mom.
Sept. W198, 195I0
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F OREWORD

This report by Captain Glen T. Norton, USAF, the project engineer, was
prepared under Research and Devqlopment Order No. 696-80, "In-Flight Ration
Requirements." This study was conducted by the Nutrition Section, Physiology
Branch, Aero Iedical Laboratory, Directorate of Research, Wright Air Develop-
ment Center, Air Research and Development Command.

This work would not have been possible without the cooperation of the
Commanding Generals, Continental Air Command, Tactical Air Command, Strategic
Air Command, Air Defense Command, Air Training Command, the Commander, Idli-
tary Air Transport Service, and the Chief, Air Weather Service.

Appreciation is extended to the following, with particular awareness
of the contributions made by their staffs in Food Service and Base Opera-
tions: Commanding Officer, 92nd Air Base Group, Fairchild Air Force Base;
Commanding Officer, 325th Fighter Interceptor Wing, IcChord Air Force Base;
Commanding Officer, 1500th Air Transport Wing, Pacific Division, MATS,
Hickam Air Force Base; Commanding Officer 1600th Air Transport Wing,
Atlantic Division, MATS, Westover Air Force Base; Commanding General, 3535th
Bombardment Training Wing, Mather Air Force Base; Commanding Officer,
Mitchel Air Force Base; Commanding Officer, Langley Air Force Base; and
the Commanding Officer, 1604th Air Base Group, Kindley Air Force Base.

Grateful acknowledgement is due to Mr. David R. Peryam and Mr. Norman
E. Girardot of the Food Acceptance Division, Quartermaster Food and Con-
tainer Institute, for their critical review of early drafts of the question-
naire employed. The Food Service Section, Air Force Services Division sub-
mitted valuable comments relative to the employment of food service personnel
as field technicians. Dr. Paul R. Rider, Dr. H. Leon Harter, and 1st Lt
Edgar T. Canty, USAFR, of the Applied Mathematics Group, Directorate of
Research, provided invaluable guidance in the presentation and evaluation
of statistical data. The volume of data screened would have been prohibi-
tive had it not been for the willing assistance of personnel assigned to
the International Business Machine Computation Section, Mathematics Research
Group, Directorate of Research. Their recommendations concerning the system
of tabulation used, as well as their assistance in cataloging the responses
of the subjects, provided entries at the rate of 400 per minute with the
precision and readability of a well-edited financial statement.

The work of Captain Everett Shocket, USAFR (1,1), in supervising the
field aspects of the survey at three eastern installations, will be remem-
bered as typical of the zeal and thoroughness of this officer.
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ABSTRACT

This report contains resiilts of a survey to evaluate
the acceptability of Food Packet Individual, Combat, In-
Flight (IF-4). This survey involved the responses of 1771
subjects at eight United States Air Force Bases. The re-
sults indicated acceptability for most food items contained
in the packet. This report also contains recommendations for
revision of the specifications to improve or delete certain
items contained in the packet.

PUBLICATION REVIEW

This report has been reviewed and is approved.

FOR THE COMMANDER:

ROBERT H. BLOUNT

Colonel, USAF (W)

Chief, Aero Mdical Laboratory

Directorate of Research
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INTRODMCTION

The formal in-flight meal had its inception early in 1947, when
individual experimental menus were first evaluated by the Aero Pedical
Laboratory. These initial menus were assembled from selected items of
the old 10-in 1 and E Rations, end included meat, bread, fruit, dessert
and accessory items. A comnlete review of the data collected and con-
clusions reached at that time can be found in 1.5morandu-m Report, MREXD-
691-2A, entitled Individually Packaed In-Flight Meal, published 15 June
1948, by t}Le Air Materiel Command.

From the information gathered, a specification was formulated to
guide the procurement of five hundred packets by the Quartermaster Food
an6 Container Institute. These were forwarded to the Air Proving Ground,
Eglin Air Force Base for evaluation. Disclosures of APG's findings may
be reviewed in their report, Test of In-Flight Rations, project number
3-47-87, dated 14 May 1948.

Subsequent to modification of these earliest versions of the in-
flight packet, the IF-2 and IF-3 developments were field tested at
Carswell Air Force Base at the request of Headquarters, Strategic Air
Command, under sponsorship of the Air Proving Ground. The results of
this study were published as a report of the Air Proving Ground, entitled,
Evaluation of In-Flight Meals at Strategic Air Command Bases, dated 31
October 1949, project number 34950---5.

The IF-4 modification of the Food Packet, Individual, Combat, In-
F2ight has been evolved, therefore, from a series of improvements in pre-
ceding procurements.

The study set forth in this report was motivated by the need for
measuring the proximity to which the IF-4 modification has approached
maximum acceptability and to reveal those areas where further effort may
be most profitably directed.

The survey to which the following pages are devoted involves a larger
number of subjects, encompasses more diversified sources of information
and employs more refined methods of tabulation and analysis than have its
predecessors. Review of the series is gratifying in showing how consis-
tently each procurement has been improved. That the IF-4 is superior to
past modifications there can be no doubt. The results of this study
demonstrate conclusively that in its present form it is a good product.
With slight alteration, it can be expected to command more nearly univer-
sal approval. It seems entirely possible, through the implementation of
the recommendations contained herein, to elevate the level of acceptabili-
ty in the next modification of the In-Flight Food Packet series to a point

where further development will no longer be rewarding.

1%ADC TR 52-336 ix
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PROCEDURAL TECHNIQUES

The initial steps in pursuit of the information presented here were
taken in April 1951. At that time correspondence (Fig. 1) was addressed
to 10 major Commands requesting nomination of bases within their respec-
tive jurisdiction which might be considered suitable for a study of the
type contemplated. Criteria for use in judging the suitability of bases
were provided. In response to this inquiry, seven Commands submitted a
list of twenty-one bases from which eight were ultimately selected for par-
ticipation in the survey. An effort was made to utilize bases whose mis-
sions differ, in order that representation of Air Force-wide opinion might
be obtained. Vhere a given Command recommended several bases, selection
was influenced by their geographical proximity to participating bases of
other Commands.

As correspondence traveled back and forth in the interest of bases for
field activities, development of a questionnaire with accompanying forms
was under way. Of the principles which guided this development, the need
for a form both readily understandable to the subject and yet productive
of the volume of specific information required, was constantly in mind.
To facilitate efficient tabulation of raw data, the advantages of incorpora-
ting margins for International Business Machine coding as an integral part
of the questionnaire appeared obvious. To assist in the computation of the
tabular portion of the questionnaire, perforated sheets were designed in a
fashion which permitted them to be superimposed upon basic sheets contain-
ing the gravimetric information supplied by field technicians. Because
the perforated sheet contained columns for entering information with which
the technician was not concerned, it was felt that the arrangement would
serve to minimize the chances for error inherent in presentation of super-
fluous detail. Although the completely-assembled questionnaire as sub-
mitted for transcription to IBM cards consisted of nine pages for each
subject, the subject himself had seen only two pages; these were in hinged
booklet form. The technician was concerned only with base sheets of the
three tables wherein he entered his gravimetric determinations, plus one
sheet of general questions pertaining to a particular flight. The tech-
nician enclosed these completed four pages within the booklet pages
completed by the subject and forwarded the total to the Nutrition Section,
Aero Medical Laboratory. At the Laboratory, the perforated sheets were
added, the completely assembled questionnaire coded in accord with the
specifications of the IBM Computation Section, and the entire nine pages
of data pertaining to a given subject forwarded to the key-punch opera-
tar, who, in turn, transcribed all coded data to two IBM cards. Because
of the quantity of data, 160 card columns were required for each subject.
The answers from the tabular portion of the questionnaire, therefore, were
coded upon a specially designed form (Fig. 2) from i.iich the key-punch
operator might transcribe directly to the second of two IBM cards. The
first lBM card was punched directly from the borders of the questionnaire
which had been designed to facilitate such a procedure. This border was
folded, however, so that the subject was not confronted by other than
that part of the form which pertained to the information he was called
upon to supply. (Fig. 3)

Before the questionnaire was sent to the printer in final form,
several drafts were prepared. Revisions leading to acceptance of the

WADC TR 52-336 1



final manuscript were made in consideration of critical comment which
the project officer solicited from the Quartermaster Food and Container
Institute; the Psychology Branch, Aero Medical Laboratory; the Food
Service Section, Air Force Services Division; the Applied Mathematics
Group, Directorate of Research; and the IB4 Computation Section, Mathe-
matics Research Group, Directorate of Research.

Nu-merical entries which appear in the questionnaire, and pertain to
caloric content of various items, were obtained from Record of Nutritive
Values, dated 30 August 1950, published by the Quartermaster Food and
Container Institute.

ASSIGNED NUMBER

Tables I & II Table III

29 Fruit 34 Crackers L

30 Meat or Cheese 35 Milk

31 Unit - C 36 Coffee

C.O. 37 Tea32 Units A&B -

C.S. 38 Sugar

C.D. 39 Chewing Gum33 UnitA -A

J.D.

I B M FOOD PREFERENCE CARD

Figure 2. IBM Food Preference Card

Shipment of survey supplies and equipment to the eight participat-
ing bases was begun as soon as the questionnaires were returned from the
printer. Each shipment consisted of 300 questionnaires, three insulated
containers (ýbese Bags), three balances, India ink, pencils, "briefing
sheet", 50 return-addressed penalty envelopes and 14 cases of IF-4 Food
Packets.

The project officer and his colleague departed for the field in
September, 1951, proceeding from one installation to the next, initiat-
ing the survey program at each in turn. Generally, a ten-day period
was spent at each given base. This proved to be sufficient time to in-
doctrinate personnel, estpblish coordination between the various components
concerned and to witness the initial application of prescribed techniques
at each station.

WADC TR 52-336 2



.[Figure 3. Questionnaire, Completely Assembled (pp. 3-11)1

IF-4 FOOD PREFERENCE AND ACCEPTABILITY QUESTIONNAIRE

I. NUMBER ASSIGNED I. 01-04

2- DATE 2. ILLJI 05-08

3. WEIGHT 3. L1 09-10

4. AGE 4.[ II-12

5R RANK OR GRADE_ 5. 13-14

6. YEARS OF MILITARY SERVICE YRS. 6. 15-16

7; TOTAL FLYING TIME HRS.
(RATED PERSONNEL ONLY) 17

8. YOU ARE ON THIS FLIGHT IN THE CAPACITY OF:

CREW MEMBER [] PASSENGER L] E. Is

9. NUMBER OF HOURS SINCE YOUR LAST REGULAR MEAL HRS. 9. EFI] 19-21

IQ CLASSIFY THIS LAST REGULAR MEAL BY PLACING A CHECK MARK IN THE
APPROPRIATE SQUARE. LIGHT MODERATE LARGE

BREAKFAST 10. I] 22
LUNCH

DINNER I

II. DURING THE FLIGHT, DID YOU EAT ANY ITEMS WHICH YOU MAY HAVE BROUGHT
ABOARD, SUCH AS CANDY, FRUIT, ETC ? IYES I NO

BEFORE OPENING YOUR RATION II i 23
IWITH YOUR RATION

IF YES, LIST ITEMS_
12. WHAT LIQUIDS DID YOU CONSUME? (_CUPS)

MILK MILK DRINK TEA COFFEE WATER OTHERS NONE

WITHIN 2- HRS. 12. 24-26
BEFORE RATION
WITH YOUR
RATION I

13L IF TEA AND/OR COFFEE WERE CONSUMED, WERE THEY PREPARED FROM
ITEMS IN THE RATION? YES NO 13. L 27

1TEA

14 WERE YOU AWARE OF ANY PHYSICAL DISTRESS OR EMOTIONAL STRAIN

PRIOR TO YOUR FLIGHT ? YES E] NO [] 14. l 28

IF YES, INDICATE NATURE:

15. DID YOU CONSIDER THE FLIGHT: SMOOTH
SLIGHTLY ROUGH 15. LI29
VERY ROUGH

16. YOUR MEAT ITEM WAS: HEATED El
NOT HEATED L 16.L 30
NOT TRIED

17. DID YOU FIND THE CANS DIFFICULT TO OPEN ?

YES E] NO El IT LI 31

IF YES, GIVE NATURE OF DIFFICULTY

18. WOULD YOU ADD TO OR SUBTRACT FROM THE AMOUNT IN ANY OF
THE FOLLOWING:

ADD TO SUBTRACT FROM NO CHANGE

FRUIT CAN LI
MEAT -OR -CHEESE CAN 1I. 32-36

DESSERT CAN

CRACKER CAN
ACCESSORY PACKET

Air Force-WPAFB-O-27 AUG 51 3M

WADC TR 52-336 3



NUMBER ASSIGNED

QUESTIONS TO BE ANSWERED BY TECHNICIAN

19. TYPE OF AIRCRAFT USED ON THIS FLIGHT ?

B-36

B-50

B-29
B-17
B-25B2 19. U 56
B-26

C-54

C-47

C-121

OTHER

SPECIFY_

20. WAS WATER READILY AVAILABLE DURING THE FLIGHT?

YES [-]JN O [ - 20. 5- 7

21. WHAT WERE CONDITIONS OF TEMPERATURE AND HUMIDITY ?

TEMPERATURE HUMIDITY

COMFORTABLE FlLOW (DRY) 21. LI58
COLD NORMAL

HOT [JHIGH (MOIST) [

22. WHICH OF THE FOLLOWING FOOD-HEATING UNITS WERE AVAILABLE ?

B-I FOOD WARMER

B-2 FOOD WARMER
B-4 FOOD WARMER 22. 5I

HOT CUP

OTHER

NONE

WADC TR 52-336 4



TABLE I

CONSUMPTION CHART - PERFORATED SHEET

WEIGHT IN GRAMS

A B C D E F X

GROSS CALORIC % CALORIC
GROSS TARE NET BALANCE CONTENT INTAKE INTAKE

PINEAPPLE 224.5 47.9 176.6 133

FRUIT COCKTAIL 221.5 47.9 173.6 119

PEACHES 225.1 47.9 177.2 116

PLUMS 227.3 47.9 179.4 129

PEARS 223.2 47.9 175.3 116

CHICKEN 217.4 45.3 172.1 368

HAMBURGER 211 .6 45.3 166.3 359

BEEF AND PORK LOAF 224.1 53.8 170.4 471

CHEESE (PROCESSED) 225.5 45.8 179.7 656

MEAT, GROUND WITH SPAGHETTI 207.4 45.3 162.1 203

BEEF AND CORN 218.6 45.3 173.3 299

HAM AND EGGS 208.5 48.7 159.8 362

MEAT AND NOODLES 218.9 45.3 173.6 258

BEEF STEAK 220.5 45.3 175.2 398

HAM, FRIED 219.1 45.3 173.8 429

DESSERT UNIT C

POUND CAKE 118.1 55.9 62.2 302

FRUIT CAKE 187.3 55.9 131.2 516

DATE PUDDING 208.0 55.8 152.2 F 432

DIRECTIONS:

1. RECORD OPPOSITE THE APPROPRIATE ITEM IN THE GROSS-BALANCE COLUMN THE WEIGHT
OF THE ORIGINAL CAN, IT'S TOP, AND THE REMAINDER OF IT'S CONTENTS.

NOTE - IN WEIGHING DESSERT UNIT - C, BE SURE TO INCLUDE THE WEIGHT OF THE KEY,
WITH METAL STRIP ATTACHED.

2- WHEN AN ITEM HAS NOT BEEN OPENED, RECORD THE SAME NUMBER IN COLUMN D THAT
APPEARS IN COLUMN A.

3. WHEN AN ITEM HAS BEEN COMPLETELY CONSUMED, RECORD THE SAME NUMBER IN
COLUMN D THAT APPEARS IN COLUMN B.

,ADC TR 52-336 5



TABLE I

CONSUMPTION CHART

I RECOD OPPOITE THEAPPROPIAT ITE IN COUNDTEWEGTO H

WEIGHT IN GRAMS

A B cD

PINEAPPLE 224.5 47.9

FRUIT EOCKTAIL 221.5 47.9S T

PEACHES AN IBRE

PLUMS 227.3 47.9 A

iN B I O N T 223.2 47.9 m

CHICKEN 217.4 45.3

HAMBURGER 211.6 45.3

BEEF AND PORK LOAF 224.1 53.8

CHEESE (PROCESSED) 225,5 45.8

MEAT, GROUND WITH SPAGHEXTT 207.4 45.3

BEEF AND CORN 218.6 45.3

HAM AND EGGS 208,5 48.7

MEAT AND NOODLES 218.9 45.3 m

BEEF STEAK 220.5 45.3

HAM, FRIED 219.1I 45,3

DESSERT UNIT - C

POUND CAKE 118.1 55.9

FRUIT CAKE 187.3 55.9

DATE PUDDING 208.0 55.8

DIRECTIONS :

1. RECORD OPPOSITE THE APPROPRIATE ITEM IN COLUMN D THE WEIGHT OF THE
ORIGINAL CAN, IT'S TOP. AND THE REMAINDER OF IT'S CONTENTS.

NOTE - IN WEIGHING DESSERT UNIT - C, BE SURE TO INCLUDE THE WEIGHT OF
THE KEY, WITH METAL STRIP ATTACHED.

2. WHEN AN ITEM HAS NOT BEEN OPENED, RECORD THE SAME NUMBER IN
COLUMN D THAT APPEARS IN COLUMN A.

5. WHEN AN ITEM HAS BEEN COMPLETELY CONSUMED, RECORD THE SAME
NUMBER IN COLUMN D THAT APPEARS IN COLUMN B.

WADC TR 52-3366



TABLE II

CONSUMPTION CHART- PERFORATED SHEET

WEIGHT IN GRAMS

A B C D E

NET NET CALORIIC NTK CALORIC
WEIGHT BALANCE CONTENT % NAE INTAKE

DESSERT UNIT -A

COOKIE, OATMEAL - 14.4 65
CHOCOLATE CHIP

COOKIE, SANDWICH 22.7 110

CHOCOLATE DISC 29.4 146

STARCH - JELLY DISC

LEMON 35.8 101

ORANGE 35.8 101

CHERRY 35.8 I01

LICORICE 35.8 I0I

LIME 35.8 I01

DESSERT UNIT - B

COOKIE, OATMEAL -1446
CHOCOLATE CHIP 446

COOKIES, SANDWICH (2) 45.3 220

DIRECTIONS:

I. RECORD OPPOSITE THE APPROPRIATE ITEM IN THE NET BALANCE COLUMN B THE
WEIGHT OF THE UN-CONSUMED PORTION REMAINING.

2. WHEN AN ENTIRE ITEM, NOT MERELY AN ELEMENT THEREOF, HAS BEEN LEFT, UNEATEN,
ENTER THE SAME NUMBER IN COLUMN B THAT APPEARS IN COLUMN A.

3. WHEN AN ENTIRE ITEM, NOT MERELY AN ELEMENT THEREOF, HAS BEEN COMPLETELY
CONSUMED, ENTER A "ZERO" IN COLUMN B.

VTADC TR 52-336 7



TABLE 11

CONSUMPTION CHART

WEIGHT IN GRAMS

A B

NET NET
WEIGHT BALANCE

DESSERT UNIT - A

COOKIE, OATMEAL - 14.4
CHOCOLATE CHIP

COOKIE, SANDWICH 22.7

CHOCOLATE DISC 29.4

STARCH - JELLY DISC

LEMON 35.8

ORANGE 35.8

CHERRY 35.8

LICORICE 35.8

LIME 35.8

DESSERT UNIT - B

COOKIE, OATMEAL- 1.
CHOCOLATE CHIP

COOKIES, SANDWICH (2) 45.3

DIRECTIONS:

I. RECORD OPPOSITE THE APPROPRIATE ITEM IN COLUMN B THE WEIGHT
OF THE UN-CONSUMED PORTION REMAINING.

2. WHEN AN ENTIRE ITEM, NOT MERELY AN ELEMENT THEREOF, HAS BEEN LEFT, UNEATEN,
ENTER THE SAME NUMBER IN COLUMN B THAT APPEARS IN COLUMN A.

3. WHEN AN ENTIRE ITEM, NOT MERELY AN ELEMENT THEREOF, HAS BEEN COMPLETELY
CONSUMED, ENTER A "ZERO- IN COLUMN B.

V.ADC TR 52-336 8



TABLE Z

CONSUMPTION CHART - PERFORATED SHEET

NUMBER NUMBER CALORIC CALORICDIFFERENCE %ITK
PACKED REMAINING CONTENT % INTAKE INTAKE

CRACKERS 5 222

SOLUBLE MILK 2 34

COFFEE 2 22

TEA 1 4

SUGAR 4 46

CHEWING GUM 2 12

SALTI

PEPPER I

DIRECTIONS:

RECORD IN THE INDICATED COLUMN THE NUMBER OF ELEMENTS

OF EACH LISTED ITEM WHICH WERE NOT CONSUMED.

WADC TR 52-336 9



TABLE M1

CONSUMPTION CHART

NUMBER NUMBER

PACKED REMAINING

CRACKERS 5

SOLUBLE MILK 2

COFFEE 2

TEA I

SUGAR 4

CHEWING GUM 2

SALT I

PEPPER I

DIRECTIONS:

RECORD IN THE INDICATED COLUMN THE NUMBER OF ELEMENTS

OF EACH LISTED ITEM WHICH WERE NOT CONSUMED.

WADC TR 52-336 10
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Procedure at Each Station:

!ipon arriv-l at a participating base, the project officer made
arrangements through the Food Service Officer to convene the technicians
who had been assigned to the project.

Since such personnel were to have been placed on flying status
specifically for the purpose of conducting the study, immediate inquiry
was made into the status of their flight authorizations.

I' T7vg1 1 i0 learn 4A approval,
while expected, had not yet been received. On occasion where action had
not been initiated toward this end, it was necessary to have physical
examinations for flying completed on each individual prior to securing
approval of Headquarters, USAF. Such administrative procedures vere fre-
quently the cause of considerable delay in commencing activities. While
such matters were being attended to by base authorities, other preparations
were completed in anticipation of actual operation. Since the project was
unclassified, the project officer had not requested that a security clear-
ance be written into his orders. This fact, also, placed him at a dis-
advantage at some installations, especially at Strategic Air Command bases.
Limited interim clearances were obtained, however, which .ere satisfactory
for the pursuit of his duties, though their procurement was an additional
cause of delay. Technicians, too, were required to obtain clearances;
however, this was less of a problem since such personnel were under direct
control of the Commanding Officer of the base in question and their clear-
ances were, therefore, more liberal and more readily obtained.

Assembled technicians were introduced to the procedures to be followed
and the techniques to be employed. The first few days of association with
these considerations not only accomplished a cataloging of the rations and
a readying of equipment for immediate use, but served, as well, to give
those who would be working with them a genuinely detailed understanding
of the reasoning behind the mode of operation. Each technician was pro-
vided an opportunity to make sample weighings on the gram balances provided
and to become thoroughly familiar with their employment.

Blocks of numbers (Fig. 4) possessing a range of 250 digits were
assigned to each base. By such means, the origin of any questionnaire
might be referred to a given installation. It was found desirable to
remove those items which required heating from the ration packets of which
they were a part, to heat them collectively, and then return them to the
sutject who was to consume the packet from which they had been withdrawn.
This was made possible by numbering each item removed with India ink to
correspond to the number appearing on its packet. India ink proved suit-
able when applied to the metal can, since the can could be boiled in water
without affecting the legibility of the number. The care required in
ascertaining that the withdrawn can be returned to the packet from which
it had been removed (and not to another packet) was emphasized, otherwise,
nonexistent menus would be created and reported upon. It was pointed out
that a report on a menu which was not of routine procurement would be de-
clared void. Technicians proceeded to number all cans containing meat
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1001 - 1250 Mitchel

1251 - 1500 Westover

1501 - 1750 Kindley

1751 - 2000 Langley

2001 - 2250 Fairchild

2251 - 2500 4OChord

2501 - 2750 Hickam

2751 - 3000 ?ather

3001 - 3050 Langley

Figure 4. Blocks of Assigned Numbers

items through all 14 cases of rations in accord with these instructions.

Without exception, the center of survey activity at each station
was established in the in-flight kitchen. It is common practice for de-
parting crews to arrange through the Operations Officer, sufficiently in
advance of take-off time, for in-flight meals. Nbals provided within the
Zone of Interior are usually of the box-lunch variety, issued under au-
thority of AFR 146-16 and 16A, at a cost of 70 cents to officers, civili-
ans, and to airmen on leave status, and for 40 cents to airmen who ration
separately. Agreement was reached between the Operations Officer, Food
Service Officer,and Project Officer to substitute the IF-4 Food Packet,
free of charge to all military rersonnel, their adult dependents traveling
on official o r ders and to civilian employees of the gonvernment travel-
ing on official business, in lieu of the customary box-lunch. Upon re-
ceipt by the Operations Officer of a request for in-flight lunches, the
in-flight kitchen was notified and preparation of the IF-4 Packets was
undertaken. The prenumbered meat items were withdrawn from their packets
and placed in water, which was then heated to boiling and maintained for
five minutes. At a time suitably in advance of the scheduled take-off
hour, the cans were removed from the water and placed in insulated con-
tainers (Figs. 5, 6). The technician was then delivered with his equip-
ment to the aircraft and placed aboard. A briefing sheet (Fig. 7) was
handed to each passenger and crew member as he entered the aircraft; this
was intended to arouse his interest and secure his cooperation. At any
time after take-off, when an individual expressed a desire to eat, he was
given a numbered food packet to which the hot meat item bearing the same
number was added. Packets were dispensed at random; selection based upon
their content, by the subject or technician, was strictly prohibited. This
policy was carefully observed since, in normal field utilization, the pack-
ets would be available with their seals unbroken, and therefore, knowledge
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of any given packet's content, and consequent selection of packets on
such basis, would be impossible. Insulated containers were employed
in the study as an expedient in lieu of the B-series ovens which are
now being installed aboard Air Force aircraft. These automatic ovens
are designed specifically for heating food items as conteined in the
in-flight food packets and will permit simultaneous preparation of
from 8 to 48 items,

Before beginning his meal, the subject was advised to return to the
packet each object which was found in the packet originally and not
actually eaten. It was explained to him that everything left would be
weighed and that his caloric consumption would be computed by difference.
At bases where pre-flight briefing of large groups of personnel is
routine (Training Command installations), instruction in matters per-
taining to the survey was given at such briefings. All subjects,
however, were carefully advised of the importance of returning each
uneaten object and portion thereof to the packet for collection by the
technician.

At stations where given individuals made daily training flights,
the problem of assuring that only one IF-4 survey meal was subject to
a report by any one person presented some initial difficulty, because the
prospect of encountering individuals who had already submitted a ques-
tionnaire, along with those who had not done so aboard the same air-
craft, became greater the longer the survey had been in progress.
Elimination of this possibility was accomplished through excellent
liaison estpblished between the Food Service Officer and the Operations
Officer. Since the persons who would compose crews on the next day were

5666 B

Figure 5. Insulated Container
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scheduled the preceding night, by noting those individuals on the roster
who had already tested the packet and expressed their opinions, a second
reply from the same subject was avoided. The longer the survey had
operated at such stations, the greater were the number of customary box-
lunches which were provided a given flight in comparison to the number
of IF-4 packets substituted for them.

Figure 6. Insulated Container

The technician, having been advised originally by the Operations
Officer of the destination and duration of the flight, and whether or
not the aircraft would return to its base of departure or to another
base at which the survey was being conducted, was able to determine
the feasibility of transporting his balance in addition to his other
equipment. On flights which were to remain over night at other in-
stallations, the technician carried the balance, conducted his weigh-
ings at the completion of the flight, recorded the results, and dis-
carded the packet and its remnants. On flights returning to the same
base from which they had departed, the collected packets were usually
returned, weighed and the results recorded. By providing portable cases
for transportation of the balances (Fig. 8), the backlog of material
for tabulation was kept to a minimum, the food remnants were cataloged
before decomposition could affect them, and the technician was given a
convenience, which, in view of the arduousness of his duties, was a
welcome asset. Upon recording his determinations on the basic tables
designed to be a part of the questionnaire, the technician placed all
data collected on the flight in an addressed penalty envelope and dis-
patched it to the Aero Medical Laboratory.
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A FO(D TECHNICIAN IS ABOARD THIS AIRCRAFT WITH FREE

SAMPLES OF THE NEW IN-FLIGHT RATION.

YOU ARE INVITED TO TRY A PACKET AND FILL OUT A

HRIEF QUESTIONNAIRE.

PlEASE RE1MEMER-

... YOUR ANSWERS TODAY WILL DETERMINE WHAT WE

WILL ALL HE EATING NEXT YEAR

.. JRTUHN THE REM&INS OF YOUR PACKET (CAN TOPS,

METAL KEYS, ETC.) TO THE TECHNICIAN FCR

WEIGHING.

.. 0COMPIETE 2 BEFORE EATING ANY

arm FOOD.

Figure 7. Biefing Sheet
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RATION, INDIVIDUAL,
COMBAT, IN-FLIGHT

I F-4

RATION, IrNDIVIDUAL, Figures 9, 10 and 12.
COMBAT, IN-FLIGHT

IF-4 IF-4 Packet

5633-W
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DISCUSSION

The Food Packet, Individual, Combat, In-Flight, IF-4 (Figs. 9, 10,
11) was designed for passengers and crews of transport and bombardment-
type aircraft on flights extending over one or more meals. Each food
packet constitutes one meal, and consists of one can of fruit, one can
of meat, a bread-type unit, a dessert unit, and an accessory packet.
Ten different menus, each with subordinate variation, are assembled in
separate containers. Their storage stability is approximately two
years. Each menu was created to supply a fuel value of about 1200 calo-
ries. Critical evaluation during this study, however, has disclosed
wide variation among certain menus in actual fulfillment of this speci-
fication. A review specifically concerned with the fuel aspect of the
IF-4 Food Packet is available in Memorandum Report No. WCRDF-696-119,
entitled Fuel Value of Individual, Combat, In-Flight Food Packet, IF-4,
dated 6 November 1951. Information presented therein was gained through
preliminary research incidental to preparation for this study.

The primary purpose of the work described in this report has been
three-fold: (1) to determine the absolute and relative acceptability
of individual menu items, (2) to investigate the effect, if any, of
certain operational factors upon food preferences during flight and
(3) to determine whether there is actually a direct relationship be-
tween an individuaI's expressed preference for a given item and his con-
sumption of that item.

The facilities and personnel of eight Air Force bases drawn from
seven major com,.ands were utilized in supplying the data presented.
Participating bases were Mitchel, Westover, Kindley, Fairchild, McChord,
Hickam, Mather and Langley.

The replies of 1771 subjects who consumed one IF-4 packet, each,
during flight, form the basis for the conclusions to be drawn from the
data collected. As the various tables are examined wl-ich break down
the replies and relate them quantitatively to selected criteria, the
precision made possible by utilization of the punch-card technique of
data analysis will become evident. The reply of every subject to each
question has been registered and tabulated. The punch-card technique
makes possible so accurate an accounting of individual replies that the
omission of but one would be immediately obvious.

A space at the top of the IBM border (adjacent to the rating scale
of the questionnaire) was set aside to code the menu upon which the sub-
ject expressed his opinion. The menu code consists of a four-digit
number. The first digit indicates the fruit item, the second represents
the meat-or-cheese item, the third indicates the dessert category, A, B
or C, while the fourth digit refers to either the flavor of the starch-
jelly disc reported upon by individuals who had dessert Unit-A, or wheth-
er pound cake, fruit cake or date pudding was drawn by individuals who
had dessert Unit-C. Menu codes were assigned on the basis of the numbers
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which appear opposite the menu items. Items preceded by the heavy verti-
cal line on the rating scale are common to all menus comprised of cate-
gories under vhich the item appears. Such items, themselves, carry no
individual code designation, since they accompany the coded category under
which they are listed. Numbers used in the coding procedure appear oppo-
site the respective item:

1 Pineapple
2 Fruit Cocktail
3 Peaches
4 Plums
5 Pears

0 Chicken
1 Hamburger
2 Beef and Pork Loaf
3 Cheese, Processed
4 Meat, Ground with Spaghetti
5 Beef and Corn
6 Ham and Eggs
7 Meat and Noodles
8 Beef Steak
9 Ham, Fried

1 Dessert Unit-A
Cookie, Oatmeal-Chocolate Chip
Cookie, Sandwich
Chocolate Disc
Starch-Jelly Disc

1 Lemon
2 Orange
3 Cherry
4 Licorice
5 Lime

2 Dessert Unit-B
Cookie, Oatmeal-Chocolate Chip
Cookies, Sandwich

3 Dessert Unit-C
1 Pound Cake
2 Fruit Cake
3 Date Pudding

0 Crackers

Soluble Milk
Coffee
Tea
Sugar
Chewing Gum
Salt
Pepper
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According to the Record of Nutritive Values, dated 30 August 1950,
as amended, published bythe Quartermaster Food and Container Institute,
an official description of content and variability of the items compris-
ing the food packet under consideration, provision is made for ten prin-
ciple, predetermined menus. This number can be considered greater only
if one takes into account the various flavors of the starch-jelly disc
which occurs in dessert unit-A. The flavor of the stprch-jelly disc
which is packed with any one menu is not controlled, except forthe pro-
vision that different flavors be packed in equal numbers. The following
group of code numbers, arranged in such manner as to separate the ten
principle menus, represents all possible menus which were authorized in
the IF-4 procurement. These menus, then, constitute what hereafter will
be referred to as authorized. With them is included their caloric content,
or what will be called calories available of the respective menu.

Mnu Code Caloric Content Mbnu Code Caloric Content

1211 1366 3620 1103
1212
1213 3420 944
1214
1215 5120 1100

1811 5331 1414
1812
1813 1293 4932 1414
1814
1815 4733 1159

2511
2512
2513 1180
2514
2514
2515

2011
2012
2013 1249
2014
2015

As will be noted by reference to figure 12, and to table 4, 654
unauthorized menus were evaluated by the 1771 subjects who submitted
complete reports. There is strong though presumptive evidence to in-
dicate that these menus were Created in the manufacture of the packet,
and that replies of subjets relating to them are not, in the majority
of instances, erroneous reports. There are several possible reasons
for a subject's evaluation of an unauthorized menu: such menus may
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have been created. by the manufacturer of the packet by non-compliance
with packing specifications; by the exchange of menu items betveen
subjects, each of whom may then have reported upon a unique combination;
by failure of the technician to replace meat items, after heating, to
the packets from which they were withdrawn. In aOdition, an error on
the part of the subject must be considered whereby a mistaken identifi-
cation of an item resulted in a correspondingly incorrect indication of
what the menu contained. Lastly, an error upon the part of the key-
punch operator in transcribing coded information into the IBM card might
render apparent an unauthorized menu which in fact did not exist.

Examining each of these possibilities, one is strongly impressed
by the evidence pointing to creation of unauthorized 7enus during manu-
facture. One unauthorized menu (code #3720, Fig. 12) was independently
reported 112 times by as many different subjects. The possibility of
a specific menu occurring vith such frequency by chance is precluded
when it is understood that 250 different menus can be created by random
assembly of the various items comprising the IF-4 Food Packet. In
support of poor compliance with packing specifications, it may also be
cited that one authorized menu (#3620), which contained ham and eggs
as the meat item, vas reported to have occurred only 13 times during the
course of the survey. If the occurrance of the ham-and-egg item, itself,
is considered, exclusive of whether found in authorized or unauthorized
combination, it will be seen (Table 1) that this item was reported only
33 times during the survey. Since all ten menus were to have been pro-
vided in equal numbers (two each per 20-packet case) it may be presumed
that this item should have been reported in roughly 10% of the subject-
replies, or approximately 177 times.

Further, it may be stated that, prior to placing the survey in the
field, eight cases of IF-4 packets were examined; not one was found to
contain the ham-and-egg item.

In the case of six other menus (Nos. 1413, 1415, 3220, 3413, 4633,
4732) the frequency with which they were reported makes highly suspicious
any defense established to plead that they were created in the field.
The basis for soeculating upon the manner by which the remaining unau-
thorized menus were created is inconclusive.

A limited number of unauthorized menus was discovered at the Aero
Medical Laboratory prior to the date when the survey was begun.

While it must be conceded that other possible causes, as already
mentioned, may have played some part in the creation of so large a num-
ber of unauthorized menus, it is believed that their role was of minor
importance. Subjects were warned by the technician that they were not
to exchange items. The technician was encouraged to disqualify all
questionnaires pertaining to menus created as a result of such practice.
The technicians were carefully indoctrinated, with considerable emphasis
placed on the necessity for returning heated meat items to the pre-numbered
packets from which they had been removed. While no control was exercised
over the subject to assure that he recognized the item eaten as such, and
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that he correlated the item with its designation on the rating scale,.
the fact that each item -vas labeled to correspond exactly with its title
appearing in the questionnaire would tend to keep such errors to a
minimum. Finally, not one instance was uncovered during the analysis
of the data to incriminate the key-punch operator f'or an error of any
type. Such extreme accuracy exhibited by the skilled personnel who
operate the machines used in punch-card coding attests to the value of
this technique in analysis of survey data. Later, mention will be made
of the many advantages gained through the employment of electronic com-
putation.

By assighing numerical weights to each acceptability category of a
seven-point scale, then multiplying the percent of subject replies in
each category by the category weight, it is possible to assign an arbi-
trary value to each item indicative of its relative acceptability. By
using the numbers 3,2,1,0, -I, -2 and -3 to weight the respective cate-
gories, an item might score 300 if 100% of subject replies pertaining
to it were in the highest acceptability category. Conversely, an item
might have -300 if 100% of the subject replies pertaining to it were in
the lowest acceptability category. By this method, evaluation of the
relative acceptability of each item of the IF-4 Food Packet was made.
Scores of the respective items follow:

Fruit:
Pears 267 Meat:
Peaches 266 Chicken 262
Fruit Cocktail 259 Beef Steak 236
Pineapple 255 Beef and Corn 228
Plums 234 Meat & Spaghetti 223

Ham, fried 222
Meat and Noodles 206
Hamburger 206
Cheese, processed 179
Ham and Eggs 175
Beef & Pork Loaf 158

Dessert Unit-A Dessert Unit-B
Cookie, Oatmeal-Chocolate Chip 248 Cookie, Oatmeal-Chocolate
Cookie, Sandwich 247 Chip 248
Starch-JelprDisc: Cookie, Sandwich 247

Lemon 185
Cherry 167 Dessert Unit-C
Orange 164 Fruit Cake 235
Lime 155 Pound Cake 232
Licorice 142 Date Pudding 160

Accessory Packet Crackers 177
Salt 254
Pepper 251
Chewing Gum 251
Sugar 251
Tea 227
Coffee 209
Soluble Milk 132
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Remembering that a score of zero corresponds to the neutral point of
the rating scale (neither like nor dislike), it will be seen that all
items were rated within some degree of the "like" range. In the abso-
lute sense, then, it may be said that the IF-4 Food Packet has shown
rather well its over-all ability to meet acceptability requirements.
Those items showing a relatively low rating can, of course, be profit-
ably improved upon or replaced to increase further the appeal of the
packet generally. Items which warrant critical review in future pro-
curements are readily selected by their inferior showing. Most promi-
nent among them are the soluble milk product, the licorice starch-jelly
disc, beef and pork loaf, and the Oate-pudding item of dessert unit-C.
The frequency with which certain items of the accessory packet were
not tried raises serious doubt as to the propriety of including them.
For example, 70.86% of the subjects did not use the soluble milk,
71q20% did not use tea, 71.60% of the subjects did not use salt, and
74.08% did not use pepper. It has been estimated that a saving of
I9,000.00 could be realized by excluding the pepper item from a procure-
ment of a million-and-a-half packets. On the basis of only 26%
utilization of this item, the expenditure required to provide it with
each menu appears difficult to justify.

The nature of such requirements as two-year stability under extreme
climatic conditions, compactness made necessary by ,might and space con-
siderations, limitations imposed upon the design of menus for consump-
tion at altitude, in addition to the usual nutritional aspects, should
not be overlooked as factors which make inevitable certain compromises
with the average American's conception of the ideal bill of fare.
During the survey it became evident that a vide-soread prejudice to the
detriment of canned rations exists among Air Force personnel. There is
a strong preference for fresh, perishable items over the tinned variety.
Such a preference might have been predicted simply on the basis of sub-
jective opinion. The degree of acceptability intrinsic to a canned
ration is difficult to measure unless the attitude of the evaluating
body is formed by the same conditions which dictate the design of the
ration. Usually, opinions relevant to ration items are expressed by
individuals oriented to the availability of fresh, perishable foods,
whose transient experience with foods created to meet combat or survival
situations comes as a novelty. Unless an individual has been previously
subject to such situations, it is probably difficult, if not impossible,
for him to relate with due appreciation the advantages of stable ration
items to such circumstances. As long as the availability of strawberries
with cream and filet-mignon at the termination of a flight affects the
point of reference from which the subject views the stable ration, we may
be reasonably certain that the ration will never enjoy an advantage.
Such statements are not meant to be a defense in behalf of the IF-4
Food Packet, for, in spite of these factors, the results of the study
show conclusively that, as a whole, the packet stands up surprisingly
well on its own merit. They are, rather, an attempt to point out the
fact that stable rations in general will always hold a preferentially
subordinate position as long as the specific conditions for which they
were designed do not exist.
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REVIEW OF TABULATED DATA

General Considerations:

Information presented under the title, Distribution of Preference
(Table 1) shows, superficially, the scope of the survey and the over-
all distribution of subject replies among acceptability categories.
Other tables are designed to show either how various influences affect
the general picture of Table 1, or, how selected sub-populations have
contributed to its content. In the computation of percentages found
under the various acceptability categories, figures taken from the
subtotal column have been used to form the denominators of the fractions
from which the percentage figures are derived. This practice has ex-
cluded the incomplete and not-tried replies from the percentsge cal-
culations. In addition, Table 1 shows the percent which the subtotal
represents of the total, thereby indicating the degree of completeness
achieved in the rating of each item.

1here incomplete replies are cited in each table, they are classi-
fied as to the column in which they occur. The column number listed
pertains to that of the IBM cards to which the original data was tran-
scribed, and from which all tabulated data have been collated. Such
strict accounting of each reply has made possible perfect precision in
the classification of each subject's resnonse. That such precision
could be achieved within a oermissible time, with the limited personnel
allotted, and with so large a number of subjects by employment of other
than machine technique is inconceivable.

Table 1, Distribution of Preference:

This table discloses the manner in which subjects rated each
item of the IF-4 Food Packet. It gives the most comprehensive tabula-
tion of survey replies. In addition to the relative acceptability of
items, it reveals the frequency with which items and components occur.
Items of the meat-or-cheese component are reported with bizarre fre-
quencies. Since each item of the meat-or-cheese component might be
expected to occur, as previously mentioned, in 10% of the 1771 subject
replies, frequencies of 33 and 299 for the Ham-and-Egg and the Meat-and-
Noodle items, respectively, again incriminate the assembly procedure
used in manufacture of the packet. All fruit and dessert items, as well
as dessert units, occur with a frequency iithin 6% of that to be ex-
pected from the packaging description of the Record of Nutritive Values,
dated 30 August 1950. The items of the meat-or-cheese component are,
therefore, the only ones subject to criticism in so far as relative
frequencies are concerned.

Table 2, (A, B, C D), Distribution of Preference by Bases:

Individual questionnaires were prenumbered in accord with the
schedule shown in Figure 4. By selecting questionnaires bearing numbers

WADC TR 52-336 27



within the range assigned to a particular base, subpopulations were
screened for separate study. Essentially, Table 2 subdivides the data
of Table 1 into eight groups, each distinguished from the other by the
base from which it was obtained. It anpears in four parts, A, B, C, D
to facilitate its inclusion within the dimensions of this report. An
analysis of the acceptabilities expressed for identical items at each
of the eight bases has been made to evaluate existing differences at
specific significance levels. The reliability of the questionnaire and
survey techniques come under close scrutiny here, for, by definition, if
each were entirely reliable and used with groups of analogous composition
under identical circumstances, we might expect the responses to be identi-
cal. Unfortunately, ideal conditions are impossible to attain in a study
of this type, and, certainly, no attempt is caade to shield either the
composition of the questionnaire or the administration of the survey from
criticism which might benefit future studies. Figure 14, Significant
Differences between Acceptabilities at the Eiaht Participating Bases,
which accompanies this review, tabulates the differences in acceptability
in terms of their significance.

These data show that there are significant differences between bases
in their acceptability rating of some of the foods. The significance of
these differences increases when one considers groups of foods or all
foods, since there was a tendency for certain bases (especially Fairchild
and Westover) to give consistently high numerical ratings and others
(Mitchel and Langley) to give consistently low numerical ratings. It has
been suggested that a more intensive indoctrination of subjects as vell
as more control over factors such as the length of time since the last
meal, might reduce the differences observed.

Table 3, Distribution of Authorized enus:

Table 3 defines the 10 authorized menus in terms of menu code
number, states the absolute frequency with which each was reported and
expresses, percent-wise, the proportion each represents of both the sub-
total and grand total numer of replies. The menu code number appears
under the columnar heading, Authorized Sub-4bnus. This breakdown clearly
shows the paucity wirth which menu #5 was encountered. Each menu should
comprise, theoretically, 10% of the subtotal figure (e.g., 10% of 1055).
It will be noted that all but menu #5 closely approach such a figure.
The menu code number 3620 represents a menu composed of peaches, ham and
eggs, and dessert unit-B. As was shown earlier, the ham-and-egg item is
responsible for the low frequency of this menu, since only the meat-or-
cheese component contributes to the bizarre frequency seen here. The
fruit items and dessert units have shown a predicted frequency in all
menus.

Table 4, Distribution and Frequency of Unauthorized 1enus:

Here is shown the number of unauthorized menus which occurred,
with their various frequencies. The fact that one such menu occurred
112 times is convincing evidence that this menu (3720) was assembled in
manufacture.
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Any contention that this menu was created in the field is rendered
untenable by virtue of the fact that its occurrence was independently
reported from all but one base which participated in the survey. The
frequencies with which these reports were received from the respective
bases are as follows: Mitchel, 14; Westover, 15; Kindley, 15; Langley,
18; M4Chord, 14; Hickam, 15; Mather, 21. The likelihood of the same
error being independently made by seven different groups of technicians
is scarcely worthy of discussion. Code number 3720 represents a menu
composed of peaches, meat and noodles, and dessert unit-B. The fuel
content of such a menu (with other nonvariable constituents considered)
is only 999 calories. The high incidence shown by this unauthorized
menu has, therefore, served to reduce substantially the average caloric
value of those food packets assembled under common procurement. Es-
pecially is this true when one considers that the authorized menu which
it in effect replaces (3620) has a caloric content of 1103 calories.
The lamentable frequency with which menu 3620 was encountered has already
been discussed in conjunction with Table 3.

Two hundred and fifty menus may result from random combination of
the various fruit items, meat items and dessert units of the IF-4 Food
Packet. Since 10 of these constitute the authorized group, it follows
that the remaining 240 comprise what has been labled the unauthorized
group. It was found that among 654 occurrences of 240 unauthorized
menus, there were 112 occurrences of a single unauthorized menu. The
probability that this would occur purely by chance is 2.74 x 10-138, so
clearly, it is not due to chance. This particular menu appears to have
resulted from the substitution of meat-and-noodles for ham-and-eggs of
an authorized combination. Another unauthorized menu occurred 18 times.
The probability that this would occur purely by chance is less than 2 x 10-10.
The probability that a single unauthorized menu would occur as many as 12
times, purely by chance, is less than 5.5 x 10-3.

Another way of analyzing these data is to compare the probability
of the observed distribution of occurrences with that of the most prob-
able distribution; the probability of the observed distribution Was com-
pared with that of the Poisson approximation (a very rough approximation,
indeed) of the most probable distribution. The ratio of the probability
of the observed distribution to that of the Poisson approximation is
6.66 x 10-182, and hence the ratio of the probability of the observed
distribution to that of the most probable distribution is even smaller.
Even if we eliminate the unauthorized menus which occurred 112 and 18
times, respectively, and consider only the 524 occurrences of the re-
maining 238 unauthorized menus, the evidence is quite overwhelming that
something other than pure chance was operating. In this case, the
ratio of the probability of the observed distribution to that of the
Poisson approximation is 2.43 x 10-38, hence the ratio of the probability
of the observed distribution to that of the most probable distribution
is still smaller.

Table 5, Relation of Consumption to Acceptability of Meat Items:

By reference to the following, the reader versed in statistics
will be able to understand the method employed to establish the degree of
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correlation exhibited by consumption and acceptability. In the accompany-

in- illustration:

ACCEPTABILITY_
_ _6 7 EX

90"9

X = Consumption (percent)

Y = Acceptability rating (1 to 7)
7- Average consumption (percent) for rroup

Y = Aversge acceptebility rating for group
r = Correlation coefficient between 7 and
SR.Y = Standard error of estimating - from 7

First, one finds 7 and 7 for each item. From the values of • and

for the various items one finds that the equation of regression X on 7 is:

(1) = 112.6 - 11.29 7

the correlation coefficient between 7 and 7 is:

(2) r = -. 5171

and the standard error of estimating 7 from Y is:

(3) s5.* = 8.73

To estimate the average consumption (percent), X, of an item having an

average acceptability rating, 7, one substitutes 7 in equation (1) and so
finds 7. This estimate is subject to error, since the value of 7 is dependent

upon yther factors in addition to Y. It should be noted that for 10 pairs of

values of 7 and Y, r = -. 5171 is not significant even at the 5% level. Hence

the regression equation is of little value in estimating the value of 7 from

7. This is shoxnm also, by comparing the standard error of estimate, s5. Z

8.73 with the standard deviation sE = 9.61.

If one eliminates Processed Cheese and considers only the nine re-

maining meet items, the equation of regression of Y on Y is:

(4) Y = 98.1 - 2.91 Y,

the correlation coefficient between 7 and 7 is:

(5) r = -. 5083,

and the standard error of estimating 7 from 7 is:

(6) s - 2.24
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The much smaller standard error of estimate occurs because the
standard deviation sx is only 2.43, not because of any greater degree
of relationship between X and Y. The correlation coefficient,
r . -. 5083, for 9 pairs of values 7 and T is still not significant,
even at the 5% level.

Such lack of significance in the correlation coefficient when de-
termined from the limited number of meat items prompted examination of
all items used in the IF-4 Food Packet in the hope that more significant
information might be obtained through such consideration. By use of the
same method described, above, one finds that the equation of regression
of r on 7 is:

(7) X . 103.3 - 9.267 Y,

the correlation coefficient between X and Y is:

(8) r =-.6086**,

and the standard error of estimating X from Y is:

(9) 5 - 6.96

Again, to estimate the average consumption (percent), •, of an
item having an average acceptability rating, Y, one substitutes Y in
equation (7) above, and so finds 3. This estimate is, again, subject
to error, since the value of 7 depends upon factors in addition to Y.
We can rccount for only a proportion r 2 (approximately 37%) of the
variance in consumotion on the basis of variability of the acceptability
ratings. Assurming a normal distribution, the standard error of esti-
mate (9) is the value below which about 68% of the errors of estimate
would fall, while 95% of such errors would fall below 2 s-.-. Thus,
one would expect the estimated value of X to fall within 7 iercentage
points of the actual average consumption 68% of the time, and within
14 percentage points of it 95% of the time. The estimating equation
(7) should be used only to estimate the average consumption of a
group, not the consumption of an individual. Since the various bases
studied showed significant differences in the acceptability ratings of
some foods, it might be well to adjust the average acceptability rating for
the particular base involved if one wishes to estimate average consumption
at a single base.

On the basis of the degree of significance found by consideration
of the entire complement of items used in assembly of the IF-4 menus,
we may conclude that there is a direct relationship between acceptabili-
ty and consumption.

Although determination of the significance level, the coefficient
of correlation, and the standard error of estimate were made from tables
identical in type to the one whose framework is illustrated at the be-
ginning of this review, they have not been included in the report because

"**Significant at the 1% level
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of their length.

Table 5 shows the reader at a glance the type of distribution en-
countered in the meat-or-cheese component. Average amounts consurmed
are expressed in percent, and are based upon the quantity originally
available to the subjects.

The fact that a direct correlation has been established makes it
possible to predict more complete consumption with elevation of accept-
ability. Even though such a relationship might be expected, it is in-
teresting to note that it has actually been observed in the course of
this study.

Table 6, Consumption Versus Recommendation for Quantitative Alteration:

Except in the case of the Yeat-or Cheese and Cracker components,
the range in percent consumed of available calories between subjects
recommending that the quantity of a component be increased and those
recommending that such quantity be decreased is too small to encourage
claims in behalf of its significance. Subjects who recommended increas-
ing the quantity of a particular component did, however, consume more
of what was available to them than did those who recommended a decrease
in the quantity of the component, It is interesting to note the con-
sistency with which this is evident in each of the five components tabu-
lated. Actually, it is this consistency more than the difference in
magnitude of the values determining it, which favors recognition of a
direct relationship between recormmendations for alteration of quantity
and consumption. Definite knowledge of such a relationship will be
helpful in simplifying the procedures necessary for the analysis of
future surveys. Opinion concerning quantitative adequacy, as expressed
by the subject, should warrant more serious consideration as a guide
to the formulation of food-packet composition. The use of gravimetric
data as a primary means of estimating quantitative adequacy may be
supplanted, and its tedious and tlme-consuming disadvantages dispensed
with, provided subject-expressed opinion can be regarded as significant
and reliable. Applicability for the employment of subject opinion in
lieu of gravimetric data as an indicator of quantitative adequacy must,
in any event, depend upon the degree of precision desired, but for the
determination of trends and values whose limits are not too refined, it
would appear that an analysis of subject opinion may be sufficient.

In this study, the average difference in percent consumed of available
calories between those subjects giving opposite recommendation for quanti-
tative alteration is only 14.5%; such an amount applied to a menu of 1200
calories, however, would alter the fuel intake by 174 calories, a value
considerably in excess of the caloric content found in any member of the
fruit component. This means, then, that the subject who recomnended an
increase in his menu consumed, on an average, more than the equivalent
of an additional can of fruit over the subject who wished his menu de-
creased in quantity.
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Experience may show the relationship discussed here to be truly
significant, and may lead to a basis from which the optimum quantity
of a given item can be predicted. The opinions concerning quantitative
alteration of cheese, appearing in Tables 13, 14 and 15, which will be
reviewed later, are highly indicative of the need for quantitative ad-
justment if the premise that such opinions are valid predictors of con-
sumption can be substantiated. It will be seen that additional evidence
lends credence to such an argument. 0

Table 7, Subject Recommendation for Quantitative Alteration of Food
Packet Components:

If certain entries are compared in this Table with those in
Table 1, it may be concluded that there are discrepancies. It is ad-
visable, therefore, that the source of these apparent contradictions be
mentioned and their lack of influence upon the over-all accuracy of the
data be emphasized. As one examines Teble 7, the absence of a "not-
tried" column is at once obvious, whereas in itemizing replies for Table
1, this category of reply was delineated. The absence of such reolies in
Table 7 due to the fact that where an individual did not try a member of
one of the components, he, in most cases, left his quantitative recom-
mendation blank. Because of this, such subjects were tabulated in the
incomplete column. This in itself has not altered the subtotal number
of replies upon which the percentage computation is based. One may
then point to the fact that the sum of the not-tried entries (117) in
the fruit component of Table 1 is greater than the number of incomplete
entries (83) of Table 7, and inquire how this is possible in view of
the above explanation, which should produce the opposite picture. The
result is due to the fact that some subjects, even though they did not
try a member of a given component, expressed an opinion as to how its
quantity should be altered. Referring to the fruit component, again,
it is evident that there were 34 subjects (117-83) who contributed
such ill-warranted replies. The actual incomplete entries of Table 1
(4 as to fruit item and 4 as to preference) do not enter into considera-
tion; since a subject omitted either his preference for a given fruit
item, or his identification of specifically which one he was issued, it
does not necessarily follow that he did not try one,. nor that he is not
entitled to recommend the manner in which its quantity should be altered.

Such practices, while undesirable, do not alter the relative accura-
cy of the data since the opportunity for subjects involved to recommend
any one alternative of alteration is no greater, proportionately, than
it would be for other qualified subjects to do likewise. And so it is
that, while in the absolute sense Table 7 is slightly distorted (less
than 2% in the case of the fruit component) it may be considered rela-
tively accurate in its portrayal of the proportion of subjects sub-
mitting each recommendation. It is this proportionate relationship in
which the study is primarily interested.

The fact that such a high percentage of individuals reconmtended no
change in the quantity of the various components may be gratifying to
the designers of this packet. However, there is some suggestion that the
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cracker c:uantity may be excessive, since 24% of the subjects recorrmended
that it be reduced. That the ouantity of some member or members of the
mett-or-cheese component may be insufficient is elso open to question
with roughly 12' of subjets recommending that there be an increase in
the quantity of their particular member. Examination of Table 14 will
disclose the relationship existing between reconmendations of cracker
quantity and the presence of cheese. This relationship it is believed
accounts to a considerable eegree for the picture seen, component-wise,
in Table 7.

Recom-endations for reeuction in quantity of the accessory packet
in Tpble 7, although somewhat prominent, are considered of interest only
in the light of the economies which may possibly be effected through a
closer examination of them. There is evidence to indicate that selective
omission or reduction in (uantity of certain items of the accessory
packet is warranted.

It is believed that the remaining portions of Trble 7 are indicative
of an entirely satisfactory balance in the quantity of the other com-
ponents.

Table 8, Time Since Last >tal Versus Preference for quantitative Alteration:

Apparently, the interval between the time of the subject's last
meel and his consumption of the food nacket had little effect upon his
attitude concerning the need for alteration of component quantity. It
is surprising how closely the opinions of both groups (those who ate more
than four hours previously and those who ate four or less hours previous-
ly) parallel each other.

Here,again, the data pertcining to the cracker component and the
accessory packet reveal the same trend as noted in earlier review, namely,
that each is regarded as being somewhat excessive in quantity by a con-
siderable proportion of the subjects. In view of the large range in time
between meals exhibited by members of the first group, their replies
indicate that, evwn though they may have been quite hungry, the quantity
of food provided in the IF-4 Food Packet was adequate. Fad it not been
so, one would have expected to find a large number of subjects who had
eaten in excess of four hours previously making recommendations to increase
the quantity of the various components.

The slight difference (about 3%) in the desire of the first group over
the second to increase the quantity of the meat-or-cheese component remains
the only suggestion of a difference between attitudes of the two groups.
If this is an indication of a true difference in the attitudes of the
groups, the difference is consistent with what one might expect, since
those subjects belonging to the group which had not eaten for the longer
period contributed the higher percentage of replies recommending an in-
crease in the quantity of the meat-or-cheese component.
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Table 9, Time and Size of Last Ieal Versus Preference for Quantitative Alteration:

By considering subjects of Table 9 in accord with their choice of
quantitative alteration (add-to, subtract-from, do-not-change) and determin-
ing ihat proportion of each group classified the size of its last meal as
light, moderate or large, the following distribution has been obtained:

I I
Add to Subtract from Do Not Change

Those who ate more than Light Moderate Large Light Moderate Large Li ht Moderate Lar•e
four hours previously: % /0 % %

Fruit 37.5 50.0 12.5 28.6 46.4 25.0 38.8 51.6 9.5
Meat-or-cheese 39.2 49.0 12.0 38.1 50.5 11.4 38.7 51.9 9.4
Desserts 27.0 62.5 10.4 28.9 54.2 16.9 39.8 50.5 9.7
Crackers 31.9 48.9 14.9 32.7 54.6 12.7 40.9 50.6 8.5
Accessory Packet 47.7 41.5 10.7 30.2 57.6 12.2 39.4 51.0 9.6

Average: 36.7 50.4 12.1 31.7 52.7 15.6 39.5 51.1 9.3

Those who ate four or
fewer hours previously:

Fruit 46.7 43.3 10.0 14.3 71.4 14.3 46.1 43.8 10.1
Ieat-or-cheese 44.7 47.4 7.9 56.0 40.0 4.0 44.9 44.2 10.9
Desserts 54.5 36.4 9.1 35.7 46.4 17.9 46.3 43.4 10.3
Crackers 62.5 12.5 25.0 41.1 46.7 12.1 46.8 44.2 8.9
Accessory Packet 28.6 71.4 0.0 31.8 59.1 9.1 48.8 40.7 10.6

Average: 47.4 42.2 10.4 35.8 52.7 11.5 46.6 43.3 10.2

Since the review of Table 8 stated that the time of the last meal did
not influence the subjects' reco-mendations in regard to component quantty,
any trend shown here would of necessity be attributable to the size of
such a meal. It can be seen from this tabulation that the size of the last
meal, also, has not influenced subjects in their recommendations for altera-
tion of component quantity.

Table 10, Relation of Time Since Last Nbal and Consumption of Other than
Food Packet Items to Preference for Quantitative Alteration:

Table 10 reveals the replies of subjects in accord with whether
they had eaten more or less than ýour hours previous to the consumption of
their food packet, whether they consumed items in addition to those pro-
vided in the upacket, and how they recommended' that component quantity be
altered.
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A portion of this Table is of no value because of the paucity of re-
plies within that area. That part of the tabulation which includes the
"add-to" and "subtract-from" columns of the group who ate other than

ration items, and who ate four or fewer hours previously, are so considered,
vith one exception, namely, the entry pertaining to crackers in the "sub-
tract from" column of the area defined.

It is interesting to note that the group which ate four or less hours
previously, comprised but 24% of the entire number who reported upon the
time interval. Actually, the average interval since the last meal was
surprisingly large among the entire group of subjects. This has led to
the suspicion that crews may frequently embark on missions ,-ithout break-
fast.

The preference for alteration of quantity vas not affected by the
time interval between the last prior meal and consumption of the IF-4 food
packet. No trends can be recognized in the data of this Table.

The same suggestive prominance with regard to the meat-or-cheese and
cracker components is seen again, as it has been in other tables, and re-
calls attentior to the fact that a substantial number of subjects recom-
mend an increase in the quantity of the meat-or-cheese component and a
reeuction in the quantity of the cracker component. This suggestion
appears consistently, irrespective of the time since the last meal, or
whether food supplementary to the food packet was involved.

Table 11, Relation of Time Since Last Mae1 to Component Preference:

Table 11 shows no consistent trend to imply any influence of
time since last meal upon component preference. From these figures, we
can only assume that the interval between the last meal and the time of
consuming the food packet had no effect upon the acceptability of the
various components.

Table 12, Consumption Related to Time Since Last iMeal:

Time since the last meal is shown to have no effect upon average
consumption. Why this should be true is a matter of speculation, but the
evidence is supported in every Table of this study which considers the
factor of time between meals. Apparently the primary influence upon con-
sumption is acceptability. This may imply that few subjects in this sur-
vey were so famished as to disregard the acceptability factor. The
review of Table 5 has proved acceptability to be a strong influence upon
consumption. Under conditions of extreme hunger, time between meals may
be a factor in consumption, but, even then, one study on survival!/ demon-
strated that individuals are apt, voluntarily, to undergo serious nutri-
tional depletion rather than protect themselves against such a state by
consuming foods of low acceptability.

_/ AF Technical Report No. 6019, August, 1950, "Artic Field Trial of USAF
Survival Rations, Blair Lake, Alaska, January, 1950" by Harry C. Dyme,
Section VII, par 2, page 61.
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In Table 12, as in several others, the percent consumed of available
calories has been used as an index to consumption; so in the absolute
sense, expression is in terms of the relative fuel intake rather than in
the weight of items consumed. Since fuel intake has been determined from
gravimetric data, it is believed that in the nutritional sense relative
fuel intake is more revealing than would be an expression in terms of
weight consumed alone.

Table 13, Cracker Consumntion Related to the Presence of Cheese:

The higher consumption of crackers by those subjects who had
cheese as compared to that of those who had other than cheese, while not
great, is nevertheless thought to be indicative of a weakness in the
assembly of the IF-4 menus. This impression is more easily justified when
one reviews Tables 14 and 15, where very definite criticism by the sub-
jects becomes apparent. The only statement tenable in reference to this
particular review, is that those subjects who had cheese as a menu con-
stituent consumed more crackers than those who had other protein items.
Actually, the full picture indicates that both cheese and crackers were
provided in excessive quantity, each considered in its own right, but
that where cheese was a menu constituent, the cracker quantity was not
as excessive as with the other protein items, since it apparently made
consumption of so large a quantity of cheese less difficult.

Table 14, Relation of Cracker Quantity Recommendations to the Presence
of Cheese:

Table 14 shows that a higher percentage of persons wv.o did not
have cheese as a menu constituent requested a decrease in the cracker com-
ponent than did those who had cheese. This again serves as an indication
that the cracker quantity is more excessive in the absence of cheese.

Table 15, Recommendations for Quantitative Alteration - Cheese Versus
Feats :

Here we have evidence that the cheese item is, itself, exces-
sive in quantity. Among those who had cheese, we find that 9.56%
recommended an increase in the meat-or-cheese component (cheese) whereas
39.71% recommended a decrease in this component. However, among those
who had other than cheese, 11.960 requested an increase, and only 5.63%
suggested a decrease in quantity of the component. Although both cheese
and crackers appear to be excessive in quantity, they each serve to
provide a complementary requisite to more complete consumption of the
other.

Table 16, Consumption of Crackers Related to Fluid Intake:

A trend is in evidence in Table 16 which may be nothing more
than coincidence. A consistent increase in consumption may be noted
accompanied by an increase in fluid intake. The two proceed to a point
where satiation might be expected; beyond this point consumption declines
abruptly. These figures are not published as a basis for specific
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conclusions, for if they do have merit they are t-o few in number for an
evaluation of their significtnce. The trend which they show is one com-
patible with vhat one might expect based upon purely subjective considera-
tions, and seems, therefore, worth brief mention.

Table 17, Caloric Intake by Wý!eight Group:

A glance at the figures of Table 17 will suffice to show that
no relationship can be demonstrated between the weight group of the sub-
jects and the amount of the food packet any such group may be expected to
consume.

Table 18, Caloric Intake by Age Group:

Age, also, aepers to have no affect upon consumption.

Table 19, Relative Acceotability of Meat Items to Passengers and Crew-
>4embers:

If one averages -he percent columns of Table 19, then compares
the averages for one group with those of the other, he will find that
whether a subject was a crev.member or a passenger his evaluation of
accepta-bility showed no consistent differences from those of the other
group.

This seems rather important, since it implies that persons other
than crei.nembers may be a source of data pertaining to acceptability of
items intended for utilization by air crews. On the basis of data appear-
ing in Table 19, and elsewhere in this report, there is every reason to
believe that superimposing acceptability ratings of one group (passengers)
upon the second (air crew) is a perfectly valid means of predicting
acceptability in the second group.

Table 20, Comoonent Preference Among Rated Personnel Based Upon Flying
Time:

There is no evidence in these data to indicate that two groups
of rated personnel isolated according to flying time, differed signifi-
cantly from each other in their evaluation of the four components cited.
To the contrary, tifferences which may be noted are small, arbitrary,
inconsistent and show no discernible trend. We may conclude, therefore,
that flying time is not a factor contributing to the acceptcbility of
the food items with irhich this study is concerned.

Table 21, Distribution of Opinion Among Passengers and Crewmembers Con-
cerning Rouvhness of Air During Flight:

Conditional with the qualification cited in the footnote to
this Table, passengers were slightly more disposed to indicate roughness
of air duping flight than were crewmembers. Although the data are con-
sistent in depicting the tendency of passengers to evaluate roughness of
air more positively, the variation in opinion is small. There does,
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howe-er, appear to be a predisposition among passengers to regard the tur-

bulence of 1-rhat -e have assumed to be representrtive air samples with

increased subjective awareness relative to that which can be detected

among crewmembers.

Table 22, Consumntion on Smooth Versus Very Rough Flights:

Two extremes of turbulence were considered for their effect,

if any, upon consumption. The implication from the data is a paradox of

what one might expect. An indication that subjects consume more during

flights in very rough air than when on flights in smooth air comes as a
distinct surprise. No attempt is made to extend data of this occasion
to universal anplicability, for such an unexpected outcome demands further
inquiry before generalizations can be justified.

Examination of Table 21 will show that the distribution of opinion
among passengers and crewmembers regarding moughness of air during flight
is not sufficiently wiide-spread to permit indictment of it as a factor in

producing the picture seen in Table 22. Any pronounced contrast in opinion
on this subject by these two groups might be seized upon for an explana-
tion if it could be shown that the relatively small number of "very rough"
replies arose from a predominance of passenger as opposed to crevmember
responses. Even if the former group were responsible for the majority
of the "very rough" replies of Table 22, it can be seen from Table 21
that the difference in opinion as to roughness of air between the two
groups is not large enough to appreciably modify the data of Table 22.

The real reasons for the picture seen in Table 22 are obscure. If
excessive tirbulence is shown to promote increased consumption in further
studies, it may be worth the effort to determine (1) whether subjects
sublimate their concern for stresses incidental to flight (turbulence)
to preoccupation with other activities (eating), and (2) whether a sub-
ject type exists who demonstrates a positive correlation between his
evaluation of the degree of stress and his tendency to consume additional
food.

Data of Table 22, however, in present form, are indecisive.

Table 23, Consumption Related to Extremes of Environmental Temperature:

No significant difference was observed in consumption as related
to technician-evaluated environmental temperature.

Table 24, Consumption as Affected by Items Supplementary to Food Packet:

As will be noted, relatively few subjects consumed supplementary
items. Effort was made to keep such practice to a minimum. The portion
of the questionnaire which solicited the information for this table was
inserted for measuring the extent to which prohibition of supplementary
consumption was violated. In spite of precautions, the violation rate
was 11%. The difference in packet consumption observed between those
who did and those who did not consume supplementary items was only 2%;
this is not considered, significant.
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Table 25, Availability of Water During Flight:

Water is shown to have been readily available on most flights.
Since additional hot water for preparation of coffee and tea was taken
aboard all aircraft, this tabulation refers only to cold drinking water.
When incomplete replies Ere vithdrawn from consideration, 6.4% .of the
subjects stated that water was not readily avsilable. It is likely that
personnel in remote crew positions contributed the bulk of such replies.

Regardless of the availability of cold drinking water, the fact that
water contained in other beverages, though hot, was always available, pre-
cludes an affect upon consumption because of the lack of complementary
fluid inteke.

Table 26, Consumption Related to Fluid Intake:

It is interesting to compare this Table with Table 16 and to
note the completely analogous picture the two present. Except for
mention of the magnitude of the individual values, the review of Table 16
might be applied directly to Table 26. The degree to which one reinforces
the other lends creditability to the individual significance of each.

It appears quite definite that food consuTmption declines as fluid
intake exceeds a critical level; but, also, within appropriate limits,
fluids enhance the likelihood for increased food consumption. It is prob-
able that these facts are related through the ability of fluids, in
excessive quantity, to limit food intake by virtue of the volume they
displace, yielding to a feeling of fullness or distension, w'hereas,
taken conservatively, they constitute an aid to mastication.

Table 27, Frequency with Which Various Fluids 1ere Consumed:

Coffee was consumed most frequently both before and with the
food packet. The frequency with which it was selected at a time when
free choice of other beverages was feasible, emphasizes the wide-spread
approval inherent in this item.

Prior to constumption of the packet, when free choice of all bever-
ages prevailed, it can be seen that subjects selected water with the sec-
ond greatest frequency. During consumption of the packet, however,
when availability of beverages other than those provided in the packet
was very limited, tea became the beverage consumed with second greatest
frequency. Consumption of water, per se, under these conditions dropped
50% from what it had been w.,hen choice of beverage was relatively un-
restricted.

Frequencies with which other beverages were consumed, both before the
packet and with the packet, were very small and do not deserve serious
reflection.

It may be said in generalizing that coffee is the beverage selected
with greatest frequency whether or not the subject consumes it with his
meal. W1ater is most frequently consumed in the Pbsence of coffee and tea;
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vhere both tee. and water are available with the meal, tea is selected over
water by a ratio of three to one. Other beverages were not as readily
available with the meal as at other times because they were not a part of
the packet; so, while no effort is made to compare their relative merit,
it may be said that with the meal, or prior to it, they have but small
import in the light of the preference shown for coffee, tea and water.

Table 28, Utilization of IF-4 Tea and/or Coffee Items:

Fifteen percent more coffee than tea was used in the preparation
of beverages from the IF-4 packet. This finding is in accord with data in
Table 27, which show coffee to be the beverage most frequently consumed.

Table 29, Consumption of Coffee in Hot Versus Cold Environment:

A greater percentege of subjects comprising the hot-environment
group consumed coffee, than did those making up the cold-environment group.
This, of course, is counter to what one might expect. However, it is
entirely possible that sufficient tea was utilized by the cold-environment
group to render more conventional the apparent idiosyncracies of the data
in Table 29. The degree to which consumption of tea might influence the
picture is unknowm since its effect has not been tebulated.

No conclusions may be drawn from the distribution of replies in Table
29, in so far as the effect of thermal environment upon the demand for
hot beverages is concerned, because only coffee is considered. The part
tea, another hot beverage, may have played in altering the picture pre-
sented by coffee, alone, is not revealed. It seems probable, however,
that the role of tea, considered simultpneously, would produce a more
conventional and predictable outcome relevant to the effect of environ-
mental temperature upon the demand for hot beverages. Zxtension of the
data presented in Table 29, to include the demand for the hot beverages,
in general, under differing thermal environments, is not warranted.

Table 30, Relation of Fluid Intake to Temperature and Humidity:

The paucity of replies seen in tYis Table results from the
fact that few subjects categorized their environment within the extreme
groups used as criteria for the tabulation. Environmental choices as to
temperature were hot, comfortable, and cold# mhereas those relating to
humidity were dry, normal, and moist. The extremes were used as criteria,
namely, hot and dry as op-)osed to cold and moist. Very few subjects
indicated such extremes of environment.

The reliability of Table 30, as a result of the foregoing, is without
defense. No consistent trends can be observed, but even if in evidence,
they would be insignificant because of the scarcity of replies contribut-
ing to them.
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Table 31, Difficulty in Opening Cans:

In viev of the fact that 95, of the subjects denied difficulty
in opening cans, no problem in the operation of the packet can-opener is
indicated.

Table 32, Ranks and Grades of Personnel Surveyed:

The distribution of ranks and grafes encountered is believed to
be representative in cross-section of their Air Force-wide distribution.
That this should obtain was an objective of early planning.

Table 33, Types of Aircraft Encountered:

Combat-type aircraft were not utilized by survey technicians to
the degree anticipated during the planning phases of the study. The
total absence of B-36 reports is the result of several factors which
complicated efforts to include them. Security restrictions were severe,
causing uncertainty and delay in establishing procedures for implementa-
tion of the survey within their framework. MTany flights were inter-
continental, posing serious threats to the return of survey personnel.
Others were of such prolonged duration as to tax the technicians' ability
to secure the required volume of data within specified time limits.
Requirements such as high-altitude indoctrination for non-rated personnel,
on temporary flying status, totally unfamiliar with the procedures of
such flights, placed the cap stone upon the accumulation of prohibiting
complications. Pad it been possible to circumvent these many obstacles
within the time allowed, it is doubtful whether the information gained
for the purpose of the study, would have been of such moment as to great-
ly enhance the value of this report.

The large number of replies originating on C-97 type aircraft is a
result of the extensive use made of this carrier on flights from Hawaii
to Japan by MATS and the impressive capacity of the aircraft for passen-
ger transport.
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S UMARY

The Food Packet, Individual, Combat, In-Flight (IF-4), was given to
1771 su~bjects Ouring flight, and they were asked to complete a question-
naire pertaining to it. Data were obtained at eight United States Air
Force bases, Mitchel, Westover, Kindley, Fairchild, MKchord, Hickam,
Mather and Langley. Analysis of raw data was accomplished by meens of
the IBM punch-card technique.

A wide-spread predjudice to the detriment of canned rations was
detected among Air Force personnel. In spite of this, the Food Packet,
Individual, Combat, In-Flight (IF-4), achieved an over-all acceptability
rating which serves to commend the packet in its present form and to
encourage an optimistic view of its potential appeal under judicious and
selective improvement. Inferior ratings were relative, only, since no
item was rated in any degree of the dislike category.

Considerable criticism has been directed, in this report, at the
method employed in the assembly of the various menus. This results
from the frequency with which imauthorized menus were encountered.
Items of the meat-or-cheese component, which were found with bizarre
frequency are largely responsible for the prevalence of such unauthorized
combinations.

Significant differences between bases in their acceptability ratings
of some foods were found. The reasons for such differences are obscure.

It has been established that a direct correlation exists between
acceptability and consumption.

Subjects who recommended an increase in the quantity of a particular
component consumed more of what was available to them than did those who
recommended a decrease in the quantity of the component. This suggests
that the use of gravimetric data for the purpose of determining quantita-
tive adequacy may be supplanted by subject-expressed opinion of such
adequacy. However, more evidence is required to determine, with certainty,
whether subject-expressed opinion is sufficiently reliable to justify its
exclusive use in such measurement.

Considered independently, both crackers and cheese xere found pro-
vided in excessive quantity for many subjects. Where these items occurred
together in the same menu, each appeared to serve as a means of disposing
of the other, so the degree to which they were provided in excess under
these circumstances diminished.

Selective omission, or reduction in quantity, of certain items
comprising the accessory packet is definitely indicated.

Neither the interval between the time of the subject's
last meal and his consumption of the food packet, nor the size of his
last meal, influenced his recommendations for alteration of component
quantity. The presence of cheese, however, invariably brought forth a
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recommendation for a decrease in the quantity of the component of vhich
it is a member.

No difference in the acceptability evwluation (component preference)
of subjects considered by reference to the time since last meal, amount
of flying time possessed, or whether passenger or crevnember, could be
detected when compared to such evaluations by all subjects. The complete
lack of differentiation between packet acceptability to passengers end
creTwmembers suggests that either group might be used for survey purposes
indiscriminately. The in-flight requirement would, of course, necessarily
apply to both groups.

Such factors as time since last meal, roughness of air during flight,
extremes of climatic environment, and consumption of supplementary food
items, all evaluated by either the subject or the technician, were not
shown to have any significant effect upon consumption. Different weight
and age groups showed no significant variation in consumption.
Consumption has been shown to be affected, primarily, by acceptability
and to a lesser degree by fluid intake, assuming of course, a reasonable
degree of desire for food exists with the subject. The threshold, where
satiation for further intake of food is reached, can be lowered by in-
creasing the fluid intake. However, fluids, within conservative limits,
enhance the likelihood for increased consumption of food.

Coffee was the beverage consumed with greatest frequency, whether or
not in conjunction with the subject's meal. Where choice of beverage was
unrestricted, water was consumed with second greatest frequency. l4here
beverages were restricted to coffee, tea and water, they were consumed
with a frequency in respect to the order in which mentioned.

The can opener provided with the packet is eminently satisfactory.

The following is submitted as a guide for revision of specifications
to be used in procurement of items for the Food Packet, Individual, Com-
bat,-In-Flight. Conclusive justification for each can be found in the sur-
vey data.

1. Replace Beef and Pork Loaf with a meat product of greater appeal.

2. Delete salt and pepper from the accessory packet.

3. Replace present soluble milk product with Pream, or a product
possessing equivalent properties.

4. Give priority consideration to the replacement of the Date
Pudding item in any action contemplated to improve acceptability
of the dessert group.

5. Replace Dessert Unit-A in its entirety with a Pecan Sweet Roll.
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6. If found desirable to replace any member of the fruit group, it

is suggested that Plums be given first consideration for deletion.

7. Replace Processed Cheese as a principle protein item.

8. Delete two crackers and replace them with an equivalent volume
of processed cheese, leaving three crackers and the accompany-
ing cheese, individually wrapped, as a distinct unit in one can.

9. Reduce the salt content of the fried-ham item.

10. Implement more precise methods of controlling the assembly of
predetermined menus.

In addition to the above, such measures as increasing the number of
meat and fruit items and expanding the present menu variety are expected
to yield the most acceptable Food Packet of the series,to date.
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TABLE 3

Distribution of Authorized Menus

Principle Number Percent Percent Authorized Number Percent Percent
Authorized Complete Grand Sub- Sub- Complete Grand Sub-
Menus Replies Total total Menus Replies Total total

1 92 5.19 8.72 1211 10 0.56 0.95
1212 9 0.51 0.85
1213 21 1.18 1.99
1214 25 1.41 2.37
1215 27 1.52 2.56

2 128 7.23 12.13 1811 1n 0.62 1.04
1812 28 1.58 2.65
1813 36 1.98 3.41
1814 26 1.41 2.46
1815 27 1.52 2.56

3 129 7.28 12.23 2511 8 0.45 0.76
2512 17 0.85 1.61
2513 39 2.20 3.70
2514 22 1.24 2.09
2515 43 2.43 4.08

4 134 7.57 12.70 2011 12 0.68 1.14
2012 20 1.13 1.90
2013 32 1.81 3.03
2014 36 2.03 3.41
2015 34 1.92 3.22

5 13 0.73 1.23 3620 13 0.73 1.23

6 103 5.82 9.76 3420 103 5.82 9.76

7 112 6.32 10.62 5120 112 6.32 10.62

8 103 5.82 9.76 5331 103 5.82 9.76

9 133 7.51 12.61 4932 133 7.51 12.61

10 108 6.10 10.24 4733 108 6.10 10.24

1055 59.60% 100.00% 1055 59.60% 100.00%

Subtotal (Complete Authorized Menus): 1055; percent: 59.6%
Complete Unauthorized Menus : 654; percent: 36.9%
Replies Incomplete as to menu :-62; percent: 3.5%

Grand Total: 1771 100.0%1
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TABLE 4

Distribution and Frequency of Unauthorized Pbnus

Number of Menwus Frequency Number x Freauency

119 1 119

49 2 98

25 3 75

16 4 64

6 5 30

7 6 42

4 8 32

1 9 9

1 10 10

3 11 33

1 12 12

1 18 18

1 112 112

Total Unauthorized Manus: 654
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TABLE 6

Consumption Versus Recommendation for Quantitative Alteration

Average Percent Average
Consumed of Available Caloric

Comoonent Number Calories* Intake

Fruit

Add to: 117 99.3 121
Subtract from: 38 91.8 114
Do Not Change: 1528 97.8 120
Incomplete: 88

Total: 1771

Meat-or-Cheese

Add to: 199 93.4 322
Subtract from: 142 70.3 300
Do Not Change: 1357 92.1 321
Incomplete: 73

Total: 1771

Dessert

Add to: 64 91.4 353
Subtract from: 119 84.6 320
Do Not Change: 1483 94.2 351
Incomplete: 105

Total: 1771

Cracker

Add to: 59 83.5 187
Subtract from: 410 54.8 121
Do Not Change: 1217 73.8 164
Incomplete: 85

Total: 1771

Accessory Packet

Add to: 84 83.3 98
Subtract from: 203 76.7 91
Do Not Change: 1386 73.4 87
Incomplete: 98

Total: 1771

*Computed considering each recommendation group as a unit, e.g.,
Sum of calories consumed by recommending aroup
Sum of calories available to recommending group x 100

WADC TR 52-336 57



~CV

0

10 0 m 0 H* -P

0 CV 4, U

+1 4)
H C 4 H 00 H

lei 0N H 0 0,.
t)4 p4 C'\ toN H 43

44,
E4-

0 .0 0

o) 0 -
.0a

E-4,

10 ;10~

k 14 rD

:4d
4.2 0

WANC TR 52-336 58



cy, aý (31 CPI

~0

~H 0 \0r N 0 0

0 43Hr-

lasi 0) 4H 0o0 0 ) U) U o

4.30

I4

UN 0 Hl aA O
W\ 0. vi 4

HA H 4,1

*, S- ID - to 01 10 to L 0.

N to r-I H4 H H (N~- t
4-3N H N HI D t 4 C~ tC

0.

& p 01

CN 0OI~42
1000

4Ha)

0)

434
0.

ot

43 N3 a C

0 0 0 to to

Osi 0)0- ~ o
V) 43 IH 0 0 2 0

0 E- .. I4 020 0 ~ 43 2) 4 434

WADC~C TR5-365



A *0 * . 0 00

8C C8C P 0 q 0

A A Z

Cd.9S .4CC '0 -

WADC R 52-36 6



'~'S

0 AA ir- '

00'

H

VCD TR5-366



I' II �i I ii
0i� jj�%

I ii�
� .4 .4I � 4 .4 1* �

* 4., . 4.'

4.4 4.. o44

-e � 0 4.-

B �
0 4, 4.4 -' I-' 4 -'

- .6

0 ff1 0

o j
I U.

- 4.4 �A Cd 4-, -. 0

I
- A

-. 6. - -. 6

2 8* T4
a

I �

I S 4

I �
�fl I

�ji! I liii II
*

.6 .6I I

WADC TR 52-336 62



0

*r4

4-2

rl

43q.

4-2'

(412

00

E- H

00 4

WAM TR 52-33 6



c t4

00* 4
0

ti- 4Ao
0

H ) v

0- 0 .- C'N

9 1

0 0

$4

4-0

4-,

.0 %t ) 4-') 0

ciI I- ON
0 0 0 0 i

a a 0 0~
r. 0 40

0 0

a r a

WAX~. M 2-366



e lH 
E-4. - 1

0 0
0

0 UK00

H N~

10 0 0

A 9 H C

0 I0

00

C~l m

H -t' to

0

;i 0 0 ll-

H I
0o I 1o0 t

0 to- 0 10

00 0 00 Is 0

43 No 51 4 I
0 02 k H E- 002

0 A p '
A 4P A 4A3 0a 0 G 0o

0 0 0 0

02 0 02 0

WADO T 52-336 65



pr

co ) + 3(V

k 1 4

t) ro '*' m. C W \ m~ \0
co* 0 0 a, 0 *

00

H4 H

aal

4 5.3

C.)V

0

0 IM%\ -)

001

4T

0.- 0 c'i.

WADO TR 52-336 66



0 0
H

00d

cd,

0i

10

0 C)

0 q0

I-I k k &.

0 00

H

1000

0 0 * c'ci

0 00

OD 0

4) 
4

'-4l 
4

to 4))

H H qH H P 0

C, rid , t' , 2

0 H H MHH P ri i rl HH H

WAN TR 2-336I6



H

;04

40,

0~' N00 [
14.

0 00

Hý 4

CV W Ho Cr-I ~ ' W ' ) I-H4 (V ' N m mIIr

WAM~ 0R 5233 6



8f 4ONOH.s C 4,; .NQAOO4

8~A1 800 8 A 8 O 8 e t

A O

fl A

ON ~ ~ ~ 1 -d N 0IMn 40VUOOHO

oN. 0 * O H O~~ H.O

W~

V.*NOHDC 
OO 

52-336 69



U\i U v ( l 0,a ma

C/JmO! It'(H 14 m It

~14 m cr\

o r-4 HCJ0 DN

rCV 1

C; I i Y 0 C1 '- M

CO C

N 4)

m4*1'

%AAD TR 52-33 7011C~



If c-h r-I 04

0 0

0 ~ ~~~ 0. CJ WI
ot

4T 4e 0 1

00

.00)

r-4- 9z 4 3

HH

0- 4-Il-

3 Om 0 *-
02 c0

1 00

05 10
$43

0 40

""P *r

WADC M 52-336 71



0

H
0d

40 08
043 07

0 t

o4)
V14

o 0
0@

4)H

Ol.

0
CH
0) m

ofr

434

00

00

43Z~~40 0~ -a)'
HH

434

00

WA R.233 2



.f.4

0
HH

0)0
*z

5-'4
0

00

Hl 0

cE.-4

00
t MI

4-)N

C-
H H .i

N0 0 - 4

4-)4

4))

E$43

0 00

WADC R 52-3647



4.))
to H

C)o
0 04

PC,,

00

0 F

0 -r-0

-4.

.p4o

4 c14 4)H

0

H

Hi H- D r

.14D

0 .0i
H H-

0 0

H E-4N

.~ 0 0 0

44)

WADC~ Th5-3670



4'iz1
0 H

H $

P4 0
A4

00

o0 H

4-2

;'

NO0

E-4'
0 4

4' ~C)

*1-4-1 0 :) 'a -tt - 0 - ~ -

*0 0

00

4N0 2

.01 -44'

col 0 H0 ~ 44

WAN T 52-36 0



E-H44 O

C)00 8 0 0to0 0

H

00

v i

0 In

H cg
J-44

NC &; 0 4 Ho 0-4o C~i

0' N

43 0 * * * 0

04R '-I HV m Hlr H v H

110

4-1

40 HN

000

W.ADC TR 52-336 76



ra t
0 0

0 0
00
00

0 -0 OD

:4 0(
4-1(

00

000o
-P0 1), 02

02 4P 0 A to
C: 0; C)4a) b 0 oft

H 0 P-1 0

4-1 0 CQ

0 044o 010 14tob)0
P4 E-0 1 1 L 0 Hs 0

E-4 ' H-IE ro DH V, q O
04 rk,

00
1 0 0 * *

0~ H 2C

IQ t0 0

Hr 0 14P1

1 0
o 00 0 I

0 00
0 Z 00( 1 W O -

0r4 9 - - - :4 :HH -
43 0 A) 0

-H 0r-4 P4s
-P OD 0 0V000 0 H OIE-i

(D 0~ CO - 4JP
-P 0042N 0 00M

ýR P40 E-1 4
0m 4 H CH

;S 0

01

0I

00

WANO M 52-336 77



H (VI

P4 0

H~ .O '
0 ~ ~0

o HIH

P4 0

04 H t
oV 0 10 0 a

0t 4'-
0P4'

H 10 4

To 4.)P
4'I 'A 0 m

0C 10 0- HQ) i 0'04) co 8
Olw- 9: N 4

H4 CE H' 0

0 ! 4 0 4-4 2 )

4) U0 (V 0Wm

0~ý \Z 1 4 ~ ( 4

0~ U) C 0

0

4-4 0
0 4

go 0 it '

0 H

-'.4i

4' .W 0" U

00 0 ~~ r4 -H3H

0D M) 5233 7



0 0,
4' 01Ot~ar..4O' ~0

00 S..

E-- 0 0\ \ 0

4'1
0 401

H $4409

*0 $4lN0H -(%

~~0r HH~~.-

c1E-- 0

0 Nd
w 0

0 *a 14 434
U1 00
P-s C3 H ýC)C - vMp

8 0 AAl *.

WADC R 52-36 7



BIBLIOGRAPHY

Quartermaster Food and Container Institute, Record of Nutritive Values,
30 August 1950.

Norton, G. T., Captain, USAF; Dyme, Harry C., Ph.D., Fuel Value of
Individual, Combat, In-Flight Food Packet. Memorandum Report No. WCRDF
696-119, United States Air Force, Air Materiel Command, 6 November 1951.

Dyme, Harry C., Ph.D., Arctic Field Trial of USAF Survival Rations,
Blair Lake, Alaska - January 1950. United States Air Force, Air Materiel
Command, United Stetes Air Force Technical Report No. 6019, August 1950.
Section VII, par 2, p 61.

Jackson, Margaret M., Individually Packaged In-Flight M4al. Memorandum
Report No. W4REXD-691-2A, United States Air Force, Air Materiel, 15 June
1948.

Report of Air Proving Ground, Test of In-Flight Rations. Project No.
3-47-87, Eglin Air Force Base, Florida, 14 May 1948.

Report of Air Proving Ground, Evaluation of In-Flight Meals at Strategic
Air Command Bases. Project No. 34950---5, Eglin Air Force Base, Florida,
31 October 1949.

WADC TR 52-336 80


